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State of California ' Business, Transportation land Housing Agency

Memorandum

| 2
To MR.|CLARK PERI Date Fel'l);mfary 20, 2001
Engineering Service Center L
Project Coordination Engineer ~ MS #9 f
; File No. - 4—S{0N-1 16-KP 11.3
Location 2 - (PM 7.0)
477{7-1 $3001
: Sl@out
From DEPARTMENT OF TRANSPORTATION ;,
ENGINEERING SERVICE CENTER l
~ Division of Structural Foundations — MS #5 :
Office of Roadway Geotechnical Engineering (North)
Subject : Slide Repair Foundation Recommendations

This memorandum presents our geotechnical recommendations for the above sreferenced project.
The recommendanons contained in this report are based on results from subsurface explorations

at the site of the shde
I BACKGRGUND

During heavy January/February 1998 rainstorms, a surficial erosion and minor incipient
slipout have occurred along the side hill just above the northbound ;shoulder of Route
116, KP 11 3 at Monte Cnsto Avenue in the Town of Villa Grande (just north of the
Town of Monte Rio) in Sonoma County. The head scarp of the slipout is observed as
minor cracks on a private property driveway above the roadway. The approxunate limits
of the shpout are betwéen Stations 10497 and 11+17. The cause of the slide appears 10
be the steepness of the side hill slope (1V:0.5H) and the saturation of the hill slope during
heavy rainstorms. . !.

The design pomou of this project (Location 1 ~ SON-1-PM 9.75 a.nd"Location 2 (SON-
116-PM 7.0) was contracted out in 1998 to consultants Mark Thomas and Co., Inc.
However, the consultants stopped working on this project due to lack of funds. District 4
management decided to keep the projects and prepare the final PS&E packaqe in-house.
The consiltants forwarded all available incormplete design data to Caltrans

A Foundation Report dated August 28, 2000 for Location 1 was forwarded to you. Thxs
report is wmten specifically for Location 2. i

SCOPE omvy ORK

: ;;
Work perforired for this investigation, included field mapping, reviewing existing report
and information available on site geology, seismicity and snbsurface s¢il/rock conditions,
geotechnical analyses for lateral earth pressures and pile foundation paproeters.

i
i
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Mr. Clark Peri
February 20, 2001

Page 2
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REGIOEAh, AND SITE GEOLOGY *
A "
The projectfis located within the Coast Ranges geomorphic province on the northeast side
of the Russian River about ten ‘miles north of Bodega Harbor; The project is
approximately 6.4 miles east of the mouth of the Russian River on|  the Pacific Ocean
coast. Bedrock in the area is the Franciscan Assemblage of Jurassic and Cretaceous age.
The bedrock unit within the Franciscan Assemblage at the project shown on Armstrong’s
map (1980) is deseribed as predominanily graywacke-type sandstone and shale with
minor crreenstoma conglomerate, chert, and limestone ;

FAULT ArLu) SEISMIC DATA

The prcgect is located in the San Andreas fault system. The fault system is composed of a

series of northwest trending strike slip faults. Several active faults of the San Andreas

fault system aze capable of producing strong shaking at the project. Iable 1 below lists

the faults, their closest distance 1o the project, their maximum edlble garthquake

magnitude published in the San Francisco Bay Area Seismic Hazdrd Map, 1995, by

Lalliana M(Ixalchm Caltrans Office of Earthquake Engineering, andlthe expected peak
1

bedrock acdeleration at the project from Mualchin and Jones’ compxlauon curves (1990).
i
Table 1 ;
e e O “‘_""_
FAULT DISTANCE FROM | MAXIMUM K BEDROC’K
i ' PROJECT CREDIBLE g;'CELEM TION
! (km) EARTHQUAKE
[San Andreas Norr | L1 80 - 0T
. Southwest ]
{San Andreas North 1.4 7.0 [ 062¢g
Qffshore Southwest !
Rodgers Freek 23 70 . P 059g
I Northeast 5 %
Maacama 42 ‘ 7.25 0.6l g
s' Northeast _

FQUNDATION INVESTIGATION : §f:
The foundauon investigation for this location consisted of drilling one. power boring (P-1)
using 1504 tmm hollow stem auger with Standard Penetration Tesn (SPT) sampling.
Roadway Geotechnical Engineering Branch drilled boring P-1 w0 2 depth of 15.3 m below
roadway elevation in January 2001. The Log of Test Borings (LOTB) sheet will be sent
to your office when completed. ,
ls30Q150n1;6?M7.G3?»
3
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Mr. Clark Penn F -
February 20, 2001 {

Boring P- 1 describes the foundation soils/rocks as approxxmately. 4 m of intensely
weathered very soft shale. The remainder of the boring describes the foundanon material
as intensely weathered, intensely fractured mudstone. The SPT blow counts range

between 13¢and 68 blows per 0.3 m, s

,.
!

GroundWazer was not encountered in P-1 at the time of drilling (J anuary 2001).

!1
CONCLUSIONS AND RECOMMENDATIONS
r

For the repau- strategy of the slipout, the following three alternatives were considered:

« Reinforced soil with masonry block facing -

° Combuianon of soil nailing and Rock Slop Protection (RSP) facmg

e Soldier plle wall. g

However, to minimize the impact of the project on the adjacent p}’;wate property and
because  of right of way constraini, ease of construction, and cosf effectiveness, we
recommend a soldier pile wall with wood lagging to repair the shpout Due to the close’
proximity of the wall to the traffic, a concrete barrier should be mstalled at the base of the
proposed wéll See attached Exhibit A. -

To collect thc surface runoff, we recommend constructing a concretc lined ditch above
the proposed soldier pile wall for the entire length of the wall. Consult with Hydraulic
Branch for the design of the ditch and its outlets.

i
We recommend the following for the design of the proposed soldier pile wall:

¢

Cantilever Soldier Pile Wall with Woo
Thxs‘ wall should be at least 40 m long and should be consuucted between
approximate Stations 10+11= and 10+51=. Based on the acm’al cross-sections of
the site, it appears that the maximum height of the wall woufld be about 4.5 m.
Actual height and the length of the wall should be detenmned by the Office of
Structures Design (OSFD). Also, Design North should dctermme tapering both
endsi of the wall. i

1 5:
Eart'h Pressures x

We recommend the proposed Soldier P1le Wall be designed for the following

loads:
1. For active pressure against the wall, use the following: ‘
lsBOOiSonlléEM7.0Rpt
i
. . |
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Mr. Clark Peni [
February 20, 2001 ;
Page 4 , :

a. A triangular pressure diagram from the top of the wal] to about 0.3
m below the dredge line of the wall as shown on‘ Figure 1 below.
Use an equivalent fluid pressure of 5.5 kN/m3 per 0.3 m of depth
(based on an internal friction angle ¢ = 34° for the structure
backfill behind the wall with unit weight (y) = 18 85 kN/m3 (120
ped). r

a‘

b. A uniform pressure diagram of 2H kPa for seismic’ loading
assuming an average horizontal acceleration of §.5g. See Figure |
below. ;

Active Pressure

|
Design Wall Height (H)

Route 116 WB \ ‘
A

L
Uom AN

P > ; 2HKkPa
> :Seismic Load

Soldier Piles
. Passive Pressure

Figure 1 - Pressure Diagram

3

For passive pressure against the soldier piles, use the Iogt spiral
method (LOGSPIRAL Program) developed by O.5.D. w:th the
following input:

a. Internal friction angle ¢ = 22°, moist unit weight (y) =18.0
KN/m3 (115 pef).

13

OOLi onllatM7.0Rpc
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Mr. Clark Pegi - ;}
February 20, 2001 P
Page S -

b. For design purposes, consider level ground condition in
front of the wall and 1:4 sloping ground conditicns with a
slope of 1'V:4H above the wall as shown on the atached
i Exhibit A. .
| , b
LoC. Friction Factor (8) =2/3 ¢. ;

;
i
;

d. An Isolétion Factor of 2.5 should be used.

i o Based on the boring log, we recommend the piles bei embedded
1 between the depths of 6.5 and 8 m below the groundi surface
into the competent soil.

o Toremove the failed portion of the slipout (slough), ;texcavate
into the cut slope behind the proposed wall by at leaét 0.6m
and replace with structure back{ill as shown on the a[nached
Exhibit A. During construction, if the depth of the slouzh is
determined by the Engineer to be more than 0.6 m, t_he depth of
the excavation should be increased accordingly. i{

o The contractor may encounter difficulties during dﬁlibg for the
soldier beam piles. This is due to the presence of sandstone just
below the roadway surface. ‘

e Although the boring log mdxcates a dry condmon, caving
oceurred at the depth of 5.5 m below the ground surface during
our foundation exploration. Thus, use of caszno may be
required. . If groundwater encountered during mstallma the
piles, installation of solider piles may require dmllmg and
placing concrete in wet conditions if dewatermo is not
desirable. Specifications should require the dxsplacement of
groundwarer via a closed system using a concrete jpump ot a
tremie tube to place concrete at the bottom of the holes for
soldier piles. A positive head should be maintained at all times
to reduce potential for concrete segregation.

e« The wall design should also consider the corrosive

environment of the site. S¢g Section VII of thlb; report for
corrosion data and refer to the artached Corrosion Dqta Sheet.

X % % K K 5

The above recommended loadings are based on the assumptnon that an
adequate drainage system will be provided to prevent the deve!opment of

lsBOOﬁSO“llGPW7 ORDT

L-
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February 20, 2001 ' '
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Page 6

VII.

hydrostatic pressure behind the wall. If complete drainage of the wall
cannot be achieved, the active soil pressure (given above f{?r a fully

drained wall) should be increased by 6.4 KN/m3 per 0.3 m of depth to
allow for the buoyant unit weight and water pressure build-up behind the
wall. :

| '
The a{aove recommendations are based on parameters established by our
field ‘exploration, engineering judgment, and submitted wall cross-
sections. |

- |
' CORROSION INVESTIGATION
i

~ Corrosion s‘mhies were conducted inlaccordance with the requirements :Qf California Test
Method No. %643 Corrosion tests were conducted on soil/rock sanjaples obtained at
various depths from the borings drilled for the above referenced three locations.
; ]

. 13
The pH values ranged from 5.8 to 6.4 and with resistivity reading ranging between 3135 -
ohm-cm and 7260 obm-cm, indicating that the overburden materials at the site are
moderately corrosive. We recommend the following mitigation measugres in accordance
with the appropriate section of the 1996 Corrosion Guidelines prepared by Caltrans
Office of Maﬁinals Engineering and Testing Services (METS): ;

i
3,

CIDH Concrete Piles

= Use Class I concrete having a minimum of 400 kg/m’ of Type II!EModiﬁed cement
content for all CIDH piles. ’

¢ Provide ati Jeast 76 mm of concrete cover over the reinforcing steel. r

! ;

CONSTRUCTION REQUIREMENTS

The following construction requirements should be included in|the design and
construction specifications for the proposed walls and mitigation measures:
i

|
A, Propgsed Wall and Excavation
I

* Témporary cut slopes should not be steeper than 1H: 1V,' except when the
resident engineer approves a steeper cut based upon actual site conditions.

e Excavared material should be hauled away from the site. $tockpiling of the
excavated material should be strictly avoided. b

15300180r1162M7 . ORpE
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Mr. Clark Pen

February 20, 2001

Page 7
BO

C

AR

P'iles‘

Timber Lagging

‘ 4; of the Standard Specifications.

* shown on the plans.

Installation of CIDH piles should be performed in accordance with Section 49-

The drilling and concrete placement for CIDH pile constmction shall be
staggcred No open holes shall be adjacent. :

Tunber lagging shall conform 1o details shown on the plans and the provisions

in Sections 57, “Timber Structures,” and 58, “Preservainve Treatment of
Lumber, Timber and Piling,” of the Standard - Spemﬁcanons and these special

* provisions. E

All timber members shall be preservative weated Doualas ﬁr of the grades

Preservative treatment shall be creosote, creosote-coal tar solutxon, creosote-
petroleum solution (50-50), or pentachlorophenol (heavy oil borne)
preservanve Preservative treatment shall be for below gound use.

l
Timbers shall be installed with }-inch gap between lagging members

- Full compensation for filter fabric shall be considered pmd, per thousand-foot
~ board measure for timber lagging and no separate payment will be made

therefor.

00000

;
15300150n1168M7 . CRpx
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Mr, Clark Peri | N
February 20, 2001 o
Page 8 b

If you have any quesiions or need additional information, please call Al Kaddoura / Mohammad
Zabolzadeh at 8-541-4676 / 4831 or Hooshmand Nikoui at 8-541-4811.

AT R

ALIKADDOURA /| HOOSHMAND NIKOUT, Chief
Associate Materials & Research Engineer ) Geotechnical Engineering ?:mw 3
AKMZ:ak ' !

Amtach. : ;

cc:  RBibbens, GGuiterez (Design), SNg/ARezace (Maini.), CCashin (Hydifraulics), HNikoui,
MZabol2adeh, AKaddoura, Project File, Daily File, RGEN.04 :

!
i
.

e e e e Ty T

15300Son1162M7. 0Rpt
i
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Mr. Clark Per
February 20, 2001
Page 9 ‘

REFERENCES:

Mualchin, L. and Jones, A.L., 1992, Peak acceleration from maximum credible earthquakes in
California (rock and stiff-soil sites) (prepared for internal use by Calirans). California
Department of C onservanon Division of Mines and Geology Open-File Reporg 92-1.

Huffman, M.E., an# Armstrong, C.F., 1980, Geology for planning in Sonorrw Coumy
California Division !of Mines and Geology Special Report 120, pl. 2B and 3B‘k scale 1:62,500.
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State of California ‘ Business, Transportation and Housing Agency
4 |

Memorandum

To:

From:

Subject:

b

MARK RENO - MS #9 pate: | Tuly 19, 2001
Design Branch 5 . . . -

Fle:  |04-SON-116 KP
Atm: M

de Kodsuntie ‘113
| 'EA 04-1S3001

:
L
13
!
!
i
3
{

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES i
MATERIALS NGINEERING AND TESTING SERVICES - MS #5 !
) 3;
Corrosion Review for Route 116 Slide Repair ’.‘
E

- . : . £
I have completed my cotrosion review of the proposed slide repair strategy for
Route 116, KP 11.3 at Monte Cristo Avenue in and near the towx%s of Villa

Grande»anéli Monte Rio in Sonoma County. 1{

I L
Information that I used for my xeview included a repair strategy memo dated
February 20, 2001 from Ali Kaddoura (Geotechnical Engineering Branch 3) to
Clark Peri (Project Coordination Engineer), corrosion test resultsifor soil samples
obtained from the site, and the California Department of Transportation
(Department) BDS Article 8.22 (July 2000). :

-
Project Discrigtion ;

i
i

The projeét site is approximately 6.4 miles east of the entrance of the Russian
River near the coast. Subsurface material in the area is descrbed as
predominately graywacke-type sandstone and shale with minor gixeenstone,
conglomerate, chert and limestone. ‘

It is my understanding that work at the slide site will include constructing a
soldier pile wall consisting of steel H-piles (installed in drilled holes) with
concrete encasement. The concrete encasement will consist of Class 2 structural
concrete for the portion of the steel piling within the drilled hole; and lean
concrete near the base of the wall for portions of the piling ¢xpoged to the
embankment slope. Portions of the lean concrete will be removeid after
placement%to facilitate the attachment of timber lagging. :

5
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Mark Reno
July 19, 2001
Page 2

i 1
| L
- Ef
Corrosion Review :
The Dep ent defines a corrosive area as an area where the soi:] and/or water
contains more than 500 ppm of chlorides, more than 2000 ppm of sulfates, has a
m1n1mum res:snvuy of less than 1000 ohm-cm, or 2 pH of 5.5 ordc.ss

I
A total of ;ﬁve surface and subsurface soil samples were obtained and tested for
pH., minimum resistivity, sulfate concentration, and chloride concentration in
accordance with CTM 643, CTM 417, and CTM 422. Soil corrosion test results
were as follows i

i
Soil pH ranged from 4.3 to 5.8, minimum resistivity of the soil rzlmged from
3050 ohm-cm to 7260 ohm-cm sulfate concentration of the soil ranged from
32 ppm to. 42 ppm, and chloride concentration (of each sample) \jvas less than
30 ppm. | i

[
Based on ibc above test results, the soil at this site is conmdered ¢orrosave due to
the low levels of pH. :

Corrosioxi Recommgndatious

!

» In accordance with BDS Table 8.22.2 (July 2000), corrosion resistant
concr te, consisting of mineral admixtures and a reduced wair-to-
cementitious material ratio, is needed for all structural concrete (including the
encasement concrete within the drilled holes) to mitigate the low pH of the
-subsurface soils at this site. Reference Specification S8-C 04(90CORR),
Corrosion Control for Portland Cement Concrete, should be uscd to ensure
compliance with the requirements of BDS Article 8.22 for corrosion
protection. Tom Ruckman (916-227-8591) of the Structures ‘Speczﬁcatxons
Branch should be contacted for assistance related to Reference Specification
s8-C d4 (90CORR). | |

e Lean ccmcrete at the base of the wall will not (by itself) provrde sufficient
corrosion protection against the low pH of the embankment soxls at the site.
In ordér to provide additional corrosion protection of the stce,l piling within

this zone, the steel piling should be painted with inorganic zine paint in
accordancc with the Department’s Standard Spe01ﬁcatlons Secuon 59-2.13,

Apphcanon of Zinc-Rich Primer.

|
l
B
i
)
l
l
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Mark Reno
July 19, 2001

Page3 »

1
|
i

- :
If you have any questions regarding these recommendations, plea%e contact me at
(916) 227-7287. - :

!
!
|

RORERT A. REIS, P.E.
Senior Materials & Research Engineer (Specialist) |
Corrosion Technology Branch

4

¢:  Grant Schuster, OSD 1
Ali Kaddoura - GS !
Doug Parks :
Axron Rambach N
Susan Hall 1
John Muiruri i
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State of California \ Business, Transporation gnd Housing Agency
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Memorandum

To: ~ MARK RENQ Date:  April 4, 2001
" Division of Structural Design,M89-4/ 11G b
Design Branch A Fite:  04-Son-1-KP 15.6

EA;  04-183001 ¢

]

o Retaining Wall at KP 15.6
Erom: DEPARTMENT OF TRANSPORTATION Bridge No. 20—RWO?

DIVISION OF ENGINEERING SERVICES ‘
OFFIGE OF MATERIALS ENGINEERING AND TESTING SERVICES - MS #8

TESTING AND TECHNOLOGY SERVICES BRANCH
!

Subject: Corrosion eview for Retaining Wall at KP 15.6

We have completed jour corrosion mitigation review of the Rewaining Wall st KP 1546 project
outlined in a February 28, 2001 memorapdum sent tO Doug Parks of the Cormrosion Technology
Section, Our review is based on corrosion test results of soil samples, project design plans, the memo
titled “Slide Repair Foundation Recommendations”, summarized information from the log of test
borings, the Memo To Designers 10-5 (MID 10-5 December 2000 draft), The Caltrans Standard
Specifications (July 1999), and Caltrans Bridge Design Specifications Section 8.2? (December 2000
draft). S ! :

oject Descripti ¢

During heavy January/February 1998 rainstorms, 2 slipout occurred along the isouthbound lane of
Route 1, KP 15.7, about 0.16 km north of Smith Brothers Road-North, in the town of Bodega Bay in
Sonoma County. The slipout encroached approximately 0.2 m into the southbound lane and
damaged the existing metal beam guardrail (MBGR). The approximate limits of the slipout are
between Stations 397+54 and 397+79. The cause of the slide appeared to be surface water runoff

during heavy rainstoyms. _

The design portion of this project was contracted out in 1998 to consultants Mark Thomas and Co,,
Inc. However, the consultants stopped work on this project due 10 lack of funds. District 4
management decided to keep the project and prepare the final PS&E package in-house. The
consultants forwarded all available incomplete design data to Caltrans. l

Two alternatives are presently being considered for this project. Altemative. 1 E‘,is a soldier pile wall
with timber lagging. The H-piles are Cast-in-drilled-hole (CIDH piles). Thé H-piles are to be
covered with a reinforced concrete/shotcrete architectural treatment stained and textured to ‘give the
appearance of real timber. Alternative 2 is also a soldier pile wall with timber lagging. The H-piles
are Cast-io-drilled-Hole (CIDH piles). Stained and/or rextured reinforced; concrete/shotcrete
architectural panels élure proposed to cover the entire wall.

Corrosion Review' l

Caltrans defines a corrosive area as an area where the soil and/or water contains 'a:more than 500 ppm
of chiorides, more than 2000 ppm of sulfates, has a minimum resistivity of less than 1000 ohm-cm,
or has a pH of 5.5 or less. i

Two borings were tdken at the Retaining Wall at KP 15.6 project site by the consultant (Borings P-1
and P-2). Corrosion|tests were conducted in accordance with Caltrans Test Metgod CTM 643. The
pH level of the soil langed from 7.5 t©© 8.4, The minimum resistivity of the soil ranged from 1333
to 2218 ohm-cm. :

.
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Mark Reno . . S
4/4/01
Page 2 , ! |

We have reviewed |the site-specific information agd the corrosion test results; Based on the
corrosion test resulis, the soil on-site is not corrosive. Groundwater was not engbuntered at the site.
The site lies adjacedt to Bodega Bay, but, the wall is not in direct contact with the seawater. In

addition to the nog-¢orrosive soil conditions, it is not appropriate 10 define the s;iite'g as a splash zone.
The site is located within a corrosive marine atmosphere. 5o

i
l::
i

Corrosion Recommendations
I
S . . k . .
In order to maintain a 75-year design life for the structure, we recommend the; following corrosion
mitigation measure options: g

{

« For all concrete structures the minimum concrete cover requirements for chlloride environments
are addressed in Table 8.22.1 of the BDS (December 2000 draft). The minh%num conerete cover
for exposed architectural treatments, and CIDH piles shall be 76 mm (3 inches).

o All concrete structures shall contain 75% by mass portland cement and 25% by mass mineral
admixture conforming to ASTM Designation C618 Class F or N (fly ash of natural pozzolans)
and in accordance with SSP 38-C03(90CORR)_R12—20-00.DOC. Migimum cementitious

material content shall be 400 kg/m3.

« ' The H-piles shall be coated with an inorganic zinc-rich primer and finish coating in accordance
with Reference Spec 55-600(55SENC)_R01-12-01.DOC. ;

at (916) 227-5297

If you have any questions regarding our comments, please contact Michael Tol
or Doug Parks at (916) 2271

MICHAEL TOLIN:
_ Transpormation Engineer (Civil)
Corxosion Technology Section

Reviewed By:

i % s ﬂA’ :
DOUGLA%. PARKS, Chief

Corrosion Technology Section
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¢: Rob Reis, Corrgsion Technology Section
Arron Rambach| Corrosion Technology Section
Grant Schuster, DSD ]
Manode Kodsuatie, DSD : :
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